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T^5-^AlHS:ffiilL, J&B^P^J&iliiJt (fc#2. 8nm) t^mZ^fy 

mmt Lfzo 

[0 0 9 1 ] 

mmw i ] 

[0 0 9 2] 

m (J^T\ TAlTHfeaj £¥#JlHJ¥^3. 7 nmt^-&J:^:tI 

Lfco j£RK(iEaE (DC) v/^hn^XAy^S^ffl^, X/W *JE(±0. 
5 P a <h L£ Q 

[0 0 9 3] 

flffiA 1 TiMO^ffiJiK, ^ B e H mH14e4 t LTT b F e C oIl£¥ 
*0ffl2&5 0 nmt%2>£niZi8.mLtZo J&KKIi, MW. (DC) 7^hD> 
X/N'-y ^ft*fflv\ *JEJ±0. 4 5 P a t Lfco Tb F e Colli 

. a^Jt7& ? T b 2 3 (mT a t % t f ^ ) , F e 6 0 a t %. is «fc OX o 

1 7 a t %^M^<7^<D^-y7 h £ Lxm^X&mZtLtZo J&J&Ztifz 
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^-v: 23/ 



Jift2 5 Ott^o/co 
[0 0 9 4] 

TbFeCoIlC, fi*««5fcLt\ -fe^- Kf ^x^Cffl 
v^|ltv^# B H B fIi (a-C) K (CMli) £¥#78g)¥^l Onrnti 
^i^:itlLf:o JfilUli, (DC) 7nhn>x/ty^i)flv», x 
A'-^EIil. OPafcLfco 
[0 0 9 5] 

■y - ^i; J: i B H H lRtl^Ii:M MHO. 8 nmO«»jffl§l*^j£ 
[0 0 9 6] 

[0 0 9 7] 

(Jtt^U 2 ] 

itm<Dfztt>, A lBUJJmoEIi!]i«rl»x.*T«lJB«rW:tt^:*8» 

&£i6, Hifcfcl 1 K*3V>-C\ T«lH3 £ LTCOA 1 T«li*JSItSIg^A g 
#?81J¥3. 7nm<7)AlT«^t^0C, Wf2. 5nm^)Agim 
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^-vl 24/ 



[0 0 9 8] 

tnmm 2 ] 

, f(7)ffi^[fi]^f>^TF B wiiM (afm) izxiommLtzo mmmi, km 
m 1 , kmm 2 coii^iit^K * % ti^tLH 3 , @4, is x z/m 5 &;tki- 0 

[0 0 9 9] 

tfUfc^fl 2 co^fS#tSf*^i3V^T, {g^Jg 5 io J: CKiPirt g 6 e9j&Jjl£*H£ U 
#7XfU?l| (36^2) _htc, T^5-^/,M (TtflJl3) tTbFeC 

oi m&mmtm 4) t*mwkLtzi><D^ wjitii#7Xr-^^if± 

CTbFeC ol«L/:l)^ lt^!l 2 "C Ji if =7 * X * _h \Z A gltT 
b F e C oli:«L/:^i: Lfco 
[0 10 0] 

El 3 Htk^J: -9 tc > Titfeg 3 t LTA 1 M£ffML7^#fe#!) 1 <Dm.%mBmVf 
[0101] 

[0 1 0 2] 

*ffl IHJ £h (iiin-f , fef - > 4 ^ <h # x. <b tL & o 

[0 10 3] 
(*»|J 3 ] 
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^-v: 25/ 



TOil (A F M) KX^mmLtZo 
[0 10 4] 

mmm i > Jtw« i ^mxummi^mm, mmm 6 *<7>&m 

[0 10 5] 

i/i, caa^^ (Hgpo^^^M^Ti^-eoft^) ti, 1^4 nm 

[0 10 6] 

mmk&zfr^tio lot, mMfeW)ZPWi-fz>^~>y$miziztA,t' 

[0 10 7] 

tzmmfemm <D%m t mm ct^^> tzw, :wi, wmm 5 £ mmm 6 ^¥<^ 

o 

[0 10 8] 

UWlWL (AFM) -CtlSFLfeAFMffil (0 6, M7 ^ttfc-fZ>) <D'^-^t 

hfr&m (psd) m-mzn^fzo 

[0 10 9] 

PSDlFii:^ ^O^ 0r 7-*-^c7)^|r«^«U^#J (JS»8fe$M£) L 

thl£#2 003-3084363 



• . 2 0 0 2 - 2 9 4 1 6 9 ^- V : 26/ 

-Cab^o ^IWPSDifitlt S^W^KfRfit (AFM) HctoTt#<btL 

OtgipI^^^m^L-C/^-^^^ Hl/££j£Lfc 0 fit, /W-x^ h 
^i^BMMZ) <7>2mkLX7v y h LfzmB (PSD!!) Zf'yyizm. 

tfzo i8it mrnm 1 o^ia^^o^s^A FMSi^ft^^m^^^m l 

[0 110] 

SrJ$ocfc*^LTv^o f ffi*P<7)Ift(:it)EL-t^fl^oSli3 3 

[0 111] 

[0 112] 

ctoT, h 3 tc^-r a i T&m*mkhm.mzmmw\mm<D&%[><Dm*. 3 

3 n mT*ab 2> t JPf £ 4 £ t &X # & 0 - *U±, EI 6 O^Bff^ttllfS* t fls e> 

& o 

[0 113] 
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• . *5f SI 2 0 0 2 - 2 9 4 1 6 9 ^- y : 27/ 

U<V'm*3 3 nrat^)^ B&<D®m* 9 2 0 1i/> m2 "^ l * ^ ^° 
[0 114] 

, jt»j i TY?m Ltzrmm zmtz^mmmmfommv a FMtinftfi, w 

[0 115] 

-ItUCcfc*), Ti«li3tLTAlI^fflv^;ti:j;i), fICTbFeCo 
[0 116] 

waomm (ca£h<7)@) ^p^oAFMrn^^^Mfiofi^ic^ 
^^cafiojiit^iS:^, #mL/c(i(i, iaa(7)^^2 o oii^- o. 25^ 

2= 8 0 0 1B/> m2, ^tfigti ( 0 . 25^ m 2-h 2 0 0 10) !/2 = 3 5 n m t 
[0 117] 

t tz. 1 O^ISil^#(7)A 1 §|<7)[H]ft<7)it5££ 1 nm, 2 n m, 3n 

m, 4nnu 5 n m, 6 n m[zmtZ*ktz 6 mM<nm%%UM%Vf 7 k ftm U 
(VWimZft o TbFeCol(Olf^5 0nmOP|i^ IH]£bOi^$^l 

nmJil±-e*^>i#^HM#t()(7)JJp$IJ (tf^>^) ^Jf^&oTtio of ^ ffg 
148 CM £*i£[Hlft<7)iii£ 4 (DMW-^ 2 % J£JL±T? * ft if tf - > <d% 

[0 118] 
[0 119] 
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• . mm 2 0 0 2 - 2 9 4 1 6 9 ^- V : 28/ 

mmm 4 ] 

ffM^tL/zieii^y hoftt^, m%yjWA%m. (mfm) i:±»)^i?to 

[0 12 0] 

^feilS^S^fflv^Co 5 0 nmC0 1/-+F«£f|;L,|> U 

— ■*f\£y?T'y~f\ 1 PlOt (N A ; Numerical Aperture) ^0. 6 

5^ftV>Xl 5 ^fflv^-CU-Hfjt^r^L^o flBSt^ ? Kl 2 tC{±, GMR 
(Giant Magneto Resistive ; E^flBE^JStfilSftSJ^iiSilSiaifflSK^C^y Kfc 
S:-ML^tOS:ffli^o Kl 2W#±f i±, £j2 8nm<bL 

fco * t? y V)V 1 3 <7>|II$£& mmmmfc l ?>|IH£&) li, 3600rpm<h 
Lfco fOt § <OiS$C|E«ffllE# 1 OSUUKli, 11. 2m/sect-*oto 
[0121] 

-<7)fFfBHJ^T'(i, if, ESKM* (DC^l/-x) *firv\ &v>T?, |7v 

) £ 5 mW, fiBSC^ y K 1 2 <0$i#Sift y K?B#*S£) ^2 0mA^U: o 

•y Kl 2 0iit^myjfL^ 1 OmAtLfc, i7yX M:«tSS4^frli, 

U— 9-'^^m>*J«r 2 mW, GMRf^/^ 7XtI^5mAt Lfco 
[0122] 

[0 12 3] 

) isxxm^u^ (Nf) £?»J£U -e-^Jt, 1-fcfc^aK£«**ii#Jt (C/ 
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• . mi 2 0 0 2 - 2 9 4 1 6 9 ^- V \ 29/ 

Nf) fBflkty Y^m^&nzmm-f&^y t Lt*6/;„ mhiitz 
[0 12 4] 

fzmmm 1 nmmmmi* 1 <omm^mm^w\^W:x^^ 0 mtm\ 1 

^IEi»$l fi, IS§lM)?£lb6 ? 5MH z^^50MHz £ -C<7)$eHU& v>T , C 
/NflOf&T (^*>&^) Oi^^liot^i < &&Clt(i&<, #J 4 0 d B 

isi/^^ KilH«7& ? 5MH z^iblOOMHz £X<7)mmx F77 ^ips<7)5£ 
[0 12 5] 

5 tz, Mtzmwimzxtmztifzm^ no^i^t mmm 1 vmrnm 
mw<vm{h<r)^ z zitm-tz ti^r^m *) x&z> 0 m^tmm^mmma 1 

1 m/s e c %<OX\ $J;Ui\ fE§lJi?£» ? 5 OMH z -CfiiSt^kf v W&Zrf 
1 1 Onmt^f), h7 -7 ^ipS75 ? 1 0 0 0 n m K(±, JSBSClf y h <T>*t 4 X 

#'1 lOnmXIOOOnra, It^'y^Wl. 1X1 05 n m2 (0. 1 

&±&<Dmt) 3 3 nmT**^)Ot% 1 oOftgR (SfctiEHfc) 
<7)^^-®f»(i 1 0 9 0 nm2^^ o Lfc^t, H»!J 1 O^fE&i&ttU** 
LTfEilJI]$tifc5 0MHz. h?y **gl 0 0 0 n mT*fiE§i£fir o 
looI^lfyM. lX105nm 2 (0. 1 1 ^ m2) W^Cii^ (£ 
I38B) ^-J 1 0 Ofl^JiiT^i - t i: C/Nlfi i: LT^j 4 0 

[0 12 6] 

ftT*>* h©fc#tf>U-Hfft«0!&«ifcfi£4 0 0 nm, ffiM]«£ 
£(i 5 6 nrru ^ipg^l 0 0 nm, v FOMfli 5 6 0 0 nm2t 



tBSE#2 003-3084363 



' . &M 2 0 0 2 - 2 9 4 1 6 9 ^- y : 30/ 

1 0 9 0 nm2f*^Wf\ h^^lZti, ftgfl ( £ (£[H]g&) tf ? 

m5m^itiZ>Z t tteho ^<Ot$, C/NO<H(i2 5dBt4»), fS$i#£ 

f^(i[Higi5) ^ti{i\ '&mmm>R<7)c/Ntimhtiz>z t ^^^tz 0 

±fBfl85Ctry h<nmm 5 6 0 0 nmZSrarJgtcjjlJfL^:*^, JK&fcfy 
1 1 hftsp^ro^. ( = iip^-^ >^ 5600nm2;i7. 9 *~ 

if\£y F/cm2) £ fc£ 0 
[0 12 7] 

o£ »K Iltaj 1 Ofl8$Cga»«E^ «t -5 HIHfi<0^JtJ& s 9 2 01H/> m2-e* 

> jSK&ify o o^artr? hm^^yf- (1 5. s^artr* h/cm2 

) Hfi, 8 0 Ofl/^ m2W±^S ^ t Lv» 0 

[0 12 8] 

ft x. fc^Jfclfcffl l o&&3E^#oga^«&^<aiM£*§*-?* <£> o - <o®& 
, Cffiti, 2 5MHz*«^l<«^Lto ifc, C/NH«J 4 0 d B J^± 
^^■el^Oli, ffi§tH«^5MH z^<b 2 5MH z 4 -CO$eHtWC& o 

: <$LW 2 5 MH z *M tl Z> t . MMKUm^ y Y J& f 2c5e § * < * 0 „ 

[0 12 9] 

&*3, HI^{±L&v^\ T*S3fcLtajtT^^-^A (A 1 N) M^ffl^ 
£i|r£fc, {J(3T, iflioyny H;i£v»f t*o?to Tttl/f 3 £: LT, A 

g£ffiv>fcifcttm ■ep-C^LTtJt^J 1 X *) lt&l±Lfzi><D<D, • 

[0 13 0] 

s (vsm) srffl^rajsESrtTo^tc*, i <Dmmmmm±, *tmm 
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^-v: 31/ 



tfit* # * £ <h o 
[0131] 

&±<o j: d hm^ii i nmmmmfo-eiz, a i t«i/i zm^tz ztiz**) 

[0 13 2] 

^IS$liS#:-e ti , $&§! £ ffi v » Jt 2 0«&«B»«Etf: tit^X, 
tLtW, #Cie#iMl^iMft4(ISil^Jt) «±L/: 0 
[0 13 3] 

JftteSrSH^fcig*. frKCi«BOg**l 0-5 0 nm<7)j#£\ -f^ ^^GadhO^Jg 

**4 0 oi!/,«m2~ 1000 o fl/^ &iz, mmmmfamumm* 

[0 13 4] 

ttz, TMmtLxznmitzteMgm*m^tzm&iiz&^xi>, TmmtL 
xa imzm^tzWj&tmmz$m®m*ft±^&®Mm%hti2>o 

[0 13 5] 

CfS*fc0ll5] 

[0 13 6] 

vmmzmmw 1 t iwi*re& 19 , mm 2 > a 1 ^ ^ & ^rutn 3 , t b f e c o 
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^-v: 32/ 



tt , $m mmm a mm & x im^mmfamm k m a ^titv^o £ tz 

L, *H*fe«0«8§CSBIiaKf*:tt, SfiKis^TfEil??^^ - «h^pTt£<h 
«t 9 # H H H K$£t£Ji 4 Kisit* T b <7>**f!«f Lfc&a*, Hifefcl 1 ^imiEii 
IfftI4^ 0 *Hi&^J<7)M^fE^#:(i, # H B H KifStM 4 icistt & 

S. £ is tt & Sfrffc * mi)U £ & d <!: T% £fi K is v > r f Eltis «t mtk^mt & m% 

[0 13 7] 

= # B H H f«tti4iI<7)fl|5^I) 7& ? -en^tL, 1 0 nm, 2 0 nm, is £0*3 
0nmt$,S3 ilOl^f E§«# fcfNH L tz 0 i , Jtgcffl OfflS^f E§l$t#: t 

[0 13 8] 

fco fEliW£<7>#&£ LT(i, P-^Bsjt (ITvXh) (i^:<^ft>i-\ ilflro 

m%ummw:tmc<m.%^y k^kj: ^t^o mi on, ^o^ieiis 

[0 13 9] 

Ell OO^^^TW^ £ JtfcfflOTUfcS^LWfig^IB^frtcJt 

^, ^m\zgk^^BmmmAmMKm^mk.^m%%ummt, mh^z 
n®Mm&i)*n±. l r ^ f) , i«^jsfE§i^pi^ * * £ i <h mm? § ?t o c / N 

SB»®ilfc»l±6 OMHzWTt^o^ 0 nm (IHl 

th<7>®m& 1 0 0 0 Ofa/fira?) «^iE§l$H£, *5iC^I&W^4flS|SO 
0 nm (I!0iOiW*JS^2 5 0 0m/M™ 2 ) <r>l&f%&&mfc"Cte. 1 0 0 
MH z 2:®;lME£iHr&i$:£5iJ&1-&- bWCZfco fztzL, MSSE^O^^tc 
17-^ MEgtf>«fc ? CF77 ?m%%®>bZ> £ £ {±-e# &v> 0 
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^-v: 33/ 



[0 14 0] 

-u, £h^oti^3 0nm (wanmmni* i 1 1 lm/pm*) <oti&mmm 

0 n mi^±^l^f filiate, it^Jgffifl^ (i£> £ £tft>fr<z>fz 0 
OTO^ftSl^S/^S 0 nm*#t (DfliOiO^jS^l 1 1 1 i®/ M m2&±) 

mim4mM<7)wa<DRu<7)&Dj)n 0-2 0 nm (taao^js^^ 5 0 ois/ 

^ m 2^ 1 0 0 0 01E/>m2) J:^HirfS^feil^#^?F^i-^-tHct 
[0141] 

[0 14 2] 
[0 14 3] 

^PJ3<M^§fi«#fi. W±<7)J:^:, $t14S<7>M3: /ctifrimfEfl 
[0 14 4] 
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[0 14 5] 
[0146] 
[0147] 

[0 14 8] 

& * tr - a Hsj^it t «8#en jni^« t a s m * o -? iw pise $ n * 0 
^® <o go a * i^^jtie w<7) -^p d p K£foi±£-££ «t <9 -mmm t & 
[mi] 

miiE#2 003-3084363 
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[EI2] 
[EI 3] 

[04] 

)tm\\ mfi%% s mmit k & # & #b b b mmtm <r> mm £ ^ % <o fa & h 
mttmmmzxnmmLtzm^iTjkirmx&Zo 

[IH5] 
[E16] 

itmm omm mmw iz a tt %> #ji mmm <ommz, *<n> n^hw. 

[18] 

^m<vmm<v—mizi%&m%m%mik<vmmfrhifc<6tz, p sdm-c^l 

o 

[H9] 
[ilO] 

[011] 
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^-v: 36/E 



i mmmtm 

2 

3 rmm 

4 I^KfrMfe® (MM) 

5 ftjSJI 

6 -p?te 

1 2 y k («#enun^s) 
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• . ♦ . mm 2 0 0 2 - 2 9 4 1 6 9 ^- v : 1/ 

[mm&\ mm 
mi] 
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^-v: 3/ 




fcbl£# 2 0 0 3 



-3084363 
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5/ 



[18] 




33nm 
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6/ 



[H9] 




0 10 20 30 40 50 

Eftja8E«(MHz) 
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7/ 



[m i o] 



♦ : 20nm 

• : lOnm 




0 20 40 60 80 100 120 

tefflUMifc(MHz) 
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mm 

^ & < £ & 2 , ^KBte&JRx*^ *b * TJ&S 3 , If fK £ 

£1MUU£>v>t, i B B B »i 4iBt fcJ±«&K&»#mu (Site 6^ 
ffi) G3fi^^Jg75 ? 4 0 0 MX fit m2j^Jl±, &&i/MiIH]ini<0&$^NI»i814 

If m * 15111" * o - t:± 0 , R$£SE& * fir -) - t tfX § & 0 

[ii^a] m i 
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